11/ 08/ 2005 1 SUBSTRATE FOR SEM CONDUCTOR DEVI CE, SEM CONDUCTOR CHI P
MOUNTI NG SUBSTRATE, SEM CONDUCTCOR DEVI CE AND METHOD OF FABRI CARIIONDS /2005
THERECF, AND Cl RCU T BOARD, TOGETHER W TH ELECTRONI C EQUI PMENT 5 BACKGROUND

OF THE INVENTION Field of the Inventiog The present invention relates to a
substrate for a sem conductor device, a sem conductor chip nmounting
substrate, 10 a sem conductor device and nmethod of fabrication thereof,
and a circuit boar 8VBSTRATHEFORSEMEIGNIUCTOR DEYIICEJEBEMIBONSUCRPDROAY 8h
Rel ated Art Methods have been devel oped for providing small packages such
as chip scal e/ siMUNHNGFHSSTBIT),, SAMICONDUGTIOR DEVICE ND MEmop wral ity

of sem conductor_chips on a flexible substrate then sealing the .
entire-assenbly F%53£%$%¥ONTEH$%%@FtahFDSQQRQGITpBQNRBI TQGETKER CWITH Nt 0
If the flexible substrate is cut by a blade or router

i ndi vi dual packages.

in this case, a problemoccurs | FMERARMAE EQUIPHENFenerates 20 dust at
the corneg portions of individual products, so a better solution is
required. SUMMARY OF THE | NVENTI ON To solve this problem the present

invention provides 25 a sub%ﬂ&%&&ﬁ% aOFSeTrE'EcoInducB}ToIroéievi ce, a
sem conduct or chip NVE
Field of the Invention

The present invention relates to a substrate for a
semiconductor device, a semiconductor chip mounting substrate,
10 a semiconductor device and method of fabrication thereof, and
a circuit board, together with electronic equipment.
Description of Related Art
Methods have been developed for providing small packages
such as chip scale/size packages (CSPs), which involve mounting
15 aplurality of semiconductor chips on a flexible substrate then
sealing the entire assembly in resin. The resultant sealed
product is then cut into individual packages.
If the flexible substrate is cut by a blade or router
in this case, a problem occurs in that the cutting generates
20  dust at the corner portions of individual products, so a better
-solution is required.
SUMMARY OF THE INVENTION
To solve this problem, the present invention provides
- 25 a substrate for a semiconductor device, a semiconductor chip
mounting substrate; a semiconductor device and method of

fabrication theréof, and a circuit board, together with



nounting substrate, a sem conductor device and nethod of fabrication
thereof, and a circuit board, together with 11/08/ 2005 2 electram £08/2005

equi pnent conprising the sane, wherein the generation of cutting dust is
reduced. (1) According to a first aspecé of the present invention, there
I's provided a substrate for a sem conduCtor device, having 5 a nounting
region for a sem conductor chip, wherein at | east one hole is forned at a

posi ti on wher eeXudtrionid i R&f ipHeaits e@qmpr&@qna;b%weat Sa, 2 heFeGandygior
device in accordance wth this invention can'be cut apart to separate It
into individusnegraadiost oft ladttargy SRIHE I yedRicedgvi ces. The 10 cutting is

done along cutting lines. In practice, the cutting lines are of a striped

form having a certai(d )vbctdrdDog ter a fiofsd appedt dMehuigtadeny 9dvent i8ne
formed at positions where the cutting lines intersect. Wth this aspect of
the inventi onthegel & previdedld substirats flar a selwicvgdulebe;déticeNhadhiag

refer to apy other type of hole that does not penetrate such as a
depr essi or® | @ BORBFaNgsregipRefionta cormipusiudtor oidpe whitieig hinkeast
of_ the substrate for the sem conductor device forns an

i ntersect, part t he
i ndented shafBedtokadf Ee¥med JfoptPemlbionwberencivi thell imesdinterséct0 a
depression is forne gt a%:h ;)osi fion where cutting lines intersect, part

of the substrate. HEP St kR oS s Foaducteondeuichi incrcaerdante
corner portiop;pf ¢a¢l iNdladdual [pro _gth'ut apart to separate it into
individual products that are semiconductor devices. The
10 cutting is done along cutting lines. In practice, the cutting
lines are of a striped fqrm having a certain width. Corner
portions of individual products are formed at positions whére

the cuttihg lines intersect.
With this aspect of the invention, "hole" is not limited
15 ~ to a through hole; it can:élso_refer to any other type of hole
that does not penetrate, such as a depression. If a hole is
formed at each position éhére cutting lines intersect, part
of the substrate for the _s:‘_éini;édnductor device forms an indented
shape at each corner pbftién of each individual product. If
20 a depression is formed at 'éach position where cutting lines
intersect, part of the s:ub's-trajte for the semiconductor device
is made thinner at each corner portion of each individual

product.

| Since parts of the substrate for the semiconductor device
- 25 ~ are either indented inward or is thinner at the corner portions
of the individual- products, it is therefore possible to reduce

the amount of cutting dust when the cutting is done.



Since parts of the substrate for the sem conductor device 25 are either
i ndented inward or is thinner at the corner portions of the indinvi@gaRk005
products, it is therefore possible to reduce the anpunt of cutting dust

when the cutting is done. 11/08/2005 3 §2) In this substrate for a
sem conductor device, one of the holes’may be fornmed at the position where
the cutting lines intersect; and the hole may be forned to a size that

conprises an intersqe) am ROy @ubstrhie ekt bnge&niiﬁ%ﬁguétlg?i deGRall egpkhat
the corner portions of individual products are defined by inner wafl

surfaces of tlef lthleeholes maynber fephiéd o6 i sk i o GhRh-@Y kRkOBu et 1hje
depressions. Part of the substrate for the sem conductor device is forme

to be indent edinesarithteradutpnemdttheadoleomesf Rortoniedteaghsidd that
i ndi vidual product. (3) In this substrate for a sem conductor device, a
plurality of ch@pidses amy ilnéeirsectdoat poireéipasoffi thewbateihfelingsti ng
lines intersect; and part of each of the holes nmay be superinposed on an
i ntersectidn porti ofhBEt WESWTEse ittt i vhe ¢6rheneporfiionsensir esdividuabe
corner portions Qf individual = products are defined by inner wall surfaces
of the hol es BFodifitanarepdefinnd byripaebywahdt puvfacesnobfthecholes or

depr essi ons. Eart of the.subs%éate for the sem conductor device can be
formed 20 to BRIPRGERRECIABRA LI hibe REO¥ASAOROPACEh®ieREREBEORSICh

I ndi vi dual prlggflgtdf.the substrate for the semiconductor device is formed
to be indented inward or thinner at each corner portion of each
10 individual product.
(3) In this substrate for a semiconductor device, a
Plur_ality of the holes may be formed at the position where the
cutting lines intersect; and part of each of the holes may be
superimposed on én intersection portidn between the cutting
15 1lines. |
| This.ensures that the corner portions of individual
products are defined by inner wall surfaces of the holes or
“thinner portions formed by the provision of the depressions.
Part of the substrate for the semiconductor device can bé formed
20 to be indented inward or thinner at each corner portion of each
individual product.

Moreover, since it is sufficient that part of each hole
is superimposed on the intersection portion between the cutting
lines, each_ hole can be made smaller.

25 (4) In this substrate for a semiconductor device, the
plurality of holes may be positioned on edges of one of the

cutting lines that is to be cut last, in the intersection



Moreover, since it is sufficient that part of each hole is superinposed on
the intersection portion between the cutting |I|ines, each hol e qar/bsg /ayEs
smaller. 25 (4) In this substrate for a sem conductor device, the

plurality of holes may be positioned on,edges of one of the cutting |ines
that is to be cut last, in the intersection. 11/08/ 2005 4 portion. (5) In
this. substrate for a sem conductor device, the plurality of holes may be
formed on partpaftidwe. cutting line that is to be cut |ast, when that part
is to be cut earlier 5 than the intersection portion between the cutting
lines. (6) In this siUbstimtehIsrsubssanoontbhictorsdaedorrindtor dqewilad, thheof
hol es may be fornmed on part of the cutting line that is to be cut |ast,
when that partPiwralbitye afuthodietsemayhbe fotrmedeohi parporf itthe mitteang thime
cutting lines. 10 (7) In this substrate for a sem conductor device, the
spaci ng bet wedh@®helofta he itsite L dssr methem thatedgatofist ke de dutg eatilier
that is to_be cut |last and another of the holes formed on another edge of
the cutting | ithahdnedntersetden mortinn hatsees the qutitimgdrimesn of a
cutting tool. 15 This caonfigyration ensures that the cutting can be done
to cut away a part dPJleddhthdfesihstuate dREF GoFRBACHBANLERE deVicsdi Fheua

of the holes or thinner

product s Can@g#ﬁﬁi}&g«%g?’ghfggrﬁ%l Lazgﬁr)%tgé(&iquart qu the cutting line

portions for
that is to be cut last, when that part is to be cut after the

intersection portion between the cutting lines.

10 (7) In this substrate for a semiconductor device, the
spacing between one of the holes formed on an edge of the cutting
iine that is to be cut last and anothei of the holes formed
on another edge of the cutting line may be less than the
thickness of a cutting portion of a cutting tool.

15 : This configuration ensures that ﬁhe cutting can be done
to cut away a part of each hole and that the corner portions
of individual products can be defined by inner wall surfaces
of the holes or thinner portions formed by provision of the
depressions. |

20 (8) Inthis substrate for a semiconductor device, at least
one of the holes may be formed; and the hole may have an aperture

-portion that is closed by a cover.
This makes it possible to prevent the sealing resin from
flowing into the hole, and thus prevent the sealing resin from

256 seeping from one surface of the semiconductor device to the
other surface thereof through the hole.

(9) In this substrate for a semiconductor device, an



20 (8) In this substrate for a sem conductor device, at |least one of the
hol es may be forned; and the hole may have an aperture portionitihapg/2005
closed by a cover. This nmakes it possible to prevent the sealing resin from
flowing into the hole, and thus prevent_the sealing resin from 25 seeping
fromone surface of the sericonductor device to the other surface thereof
through the hole. (9) In this substrate for a sem conductor device, an
11/08/ 2005 5 i hheeroomesd t g ed tesrn Niyy bse f ool ; and e cowrir My e
formed of the same material as the interconnecting pattern. This makes it
possi bl e to fofeandd chHvdie Banmulatemnicalpass rithd himtsireemmctihey fpalvdeaat on
process. 5 (10) According to a second aspect of the present invention,
there is provided aTuid coaliest oit clpiossiblet | hg Sidysi r dhe, cavepr mdithgiuta
substrate of a material that can be cut into separate pieces, in which is
formed at | easiNFRATIIE the @Atepsniaf ddw i rbpioratiion Ipatogess .cutting |ines
for separa%ing the 10 substrate into a plurality of individual products;
and a pluPality of (d&niRerRRAiRT tem pecepiasnRast ab fhemresenthdnvention,
substrate. The substrate in accordance with this aspect of the invention,
on which is éﬁ%f]ﬂﬁﬂ%ﬂi%i df SERATeRARCEPHr chib BARptingafubstEate,
apart to form ral ity of_ individual_products, The cuttingPis done al ong

cRppriEings) 20 st tnate G [ APTERIAL A broah Spe GEE ABFR

the cutting |ime
having a separate pieces, in which is formed at least one hole at an

intersection portion between cutting lines for separating the

10 substrate into a plurality of individual products; and a
plurality of semiconductor chips which are mounted on the
substrate.

The substrate in accordance with this aspect of the
invention, on which is mounted a plurality of semiconductor

15 chips, can be cut apart to form a plurality of individual
products. The cutting is done along the cutting lines. In
practice, the cutting lines are of a striped form having a
certain width. Corner portions of individual products of the
substrate are formed at positions where the cutting lines

20 intersect.

With this aspect of the invention, "hole" is not limited
to a through hole; it can also refer to any other type of hole
that does not penetrate, such as a depression. If a hole is
formed at each position where cutting lines intersect, each

25 corner portion of each individual product of the substrate forms
an indented shape. If a depression is formed at each position

where cutting lines intersect, each corner portion of each



certain width. Corner portions of individual products of the substrate are
formed at positions where the cutting lines 20 intersect. Wth 1tihf 8800
of the invention, "hole" is not [imted to a through hole; it can also
refer to any other type of hole that dges not penetrate, such as a
depression. If a hole is forned at each position where cutting |lines

I ntersect, each 25 corner portion of each individual product of the

substrate fornmdianiduxdegrediwiaE dHe SulRRess AR mhideodEGnr.each
position where cutting lines intersect, each corner portion of each

11/ 08/ 2005 6 i ndi vi Qualceprtheucoraert beortilbsisr aife indivddaalhipieees Sifnedet he
corner portions of individual pieces of the substrate are either indented
i nward or are sulistrate jard e=itjeysiiidenived ethiward her aapenthibhnent t ingigust
even when the 5 cutting is done along the intersecting cutting lines. (11)
In this sem cRfFdibde R Fedvgst ithe amosmtapé, cutsingl dusti eyeof when the
sem conducior chips may be sealed in by resin. This configuration nakes it
possi bl e t9 cGRHHEI d§i Aongpadeng; et dntersegtinghcussiagt diingsef t he
substrate. 10 (12) In.this igficonductor chip nounting substrate, the
resin may fill the RoRE. IAHNLSFEMLGeRdNEEPE FR1P MOUNE G SMPSEA k6t £hA
bet ween cuttiTg Ihngs, %f hol. es gre fornﬁd in the substiate, each corner
portion of th& |ﬁ8'§|§u8 5?@&88“_FCEBESF 3P8 A PesPrated1sn:BY nEeSHY-
resin. If dEpress'Qfﬁiérgbﬁfigﬁgaffoﬁhﬁaﬁggsi£aﬁgssible to cut the resin

apart simultaneously with the cutting of the substrate.

10 (12) In this semiconductor chip mounting substrate, the

resin may fill the hole.

This provides resin in the intersection pertion between
cutting lines. If holes are formed in the substrate, each corner
pprtion of the individual pieces of substrate and resin is

15 formed by resin. If depressions are formed in the& substrate,
each corner portion of the individual pieces of substrate and
resin is formed by a thinner piece of substrate and the resin.

(13) In this semiconductor chip mounting substrate, the
hole may be formed to a size that comprises the intersection

20 portion of the cutting lines.

(14) In this semiconductor chip mounting substrate, the
hole may have an aperture portion that is clésed by a cover,
and the resin may be provided over a surface of the substrate
for a semiconductor device where the cover is provided.

- 25 This makes it possible to prevent the resin from flowing

into the hole and thus prevent seepage of the resin from one

surface of the substrate to the other surface thereof through



each corner portion of the individual pieces of substrate and resinis
formed by a thinner piece of substrata. and the resin. (13) In tis08/2005
sem conductor chip nounting substrate, the hole nay be fornmed to a size
that conprises the intersection .20 portion of the cutting lines. (14) In
this sem conductor chip nounting substrite, the hole may have an aperture
portion that is closed by a cover, and the resin may be provi ded over a
surface of thetlsailgitedte for a sem conductor device where the cover is
provi ded. 25 This nakes it possible to prevent the resin fromflowng into
the hole and thus pr@sniceeedige tofa thériesdpedt ol tiiepresehindaventtibe,
substrate to the other surface thereof through 11/08/2005 7 the hole. (15)
Accordi ng to &herie dsagprotided tehes quiesemiudtoreidwite ddmpirdsiiniger ovi ded a
sem conduct or device conprising: sem conductor chip; substrate on which

t he sem conduct or chi gemicemdncder shdpshich is formed by cutting apart a
| arger subgtrate; and resin for sealing the sem conductor chip; wherein

t he sem coPduct or dévFubskiatgnopuvkickhthe serierpductnmehipoisi mounged 10
wherein, a part of the substrate js indented further inward than an edge
n

surface of th@PPe¥hich: 1BhEoEBedhY fHtt I aPRik :dsageroFubRErRReenan

provi des a configuration %hat regduces, the ampunt of cutting dust that
remai ns on the resln Iror sealing the semiconductor chip;

wherein the semiconductor device has an outer shape

having a corner portion; and |
10 wherein a part of the substrate is indented further inward
than an edge surface of the resin at the corner portion.

This aspect of the invention provides a configuration
that reduces the amount of cutting dust that remains on the
substrate after being generated at the corner portions by the

15 éutting apart of the substrate.

(16) In this semiconductor device, the substrate at
the corner portion may form a shape that is indented in the
opposite direction from the direction in which the corner
portion protrudes, and thus an edge surface of the substrate

20 may be indented further inward than the edge surface of the
" resin.

(17) In this semiconductor device, the formation of a
thinner portion in the substrate at the corner portion may
ensure that a surface of the thinner portion of the substrate

25 is indented further inward than the edge surface of the resin.

(18) In this semiconductor device, the part of the

substrate that is indented further inward than the edge portion



substrate after being generated at the corner portions by the 15 cutting
apart of the substrate. (16) In this sem conductor device, the 3ubSI8AR® OB
the corner portion nay forma shape that is indented in the opposite
direction fromthe direction in which tphe corner portion protrudes, and

t hus an edge surface of the substrate 20 may be indented further inward
than the edge surface of the resin. .(17) In this sem conductor device,
the formationaff the tésimaert phetéoinén ot ivnbahy e calreBa KPR rBgHKI, ON
may ensure that a surface of the thinner portion of the substrate 25 is

i ndented further inWaid ehsuresethdge pautf afetht shbstests. is €d9prka bbis
sem conductor device, the part of the substrate that is indented further

i nward than t ¥@sddget ther coomen Hod8/iz0050 & haft hdeutdding dtst hies genaeated
portion may be covered by the resin. This ensures that part of the
substrate is &¥véhedcyytiag apartt pE tbeneubgbratem so that no cutting dust
S generatcfd by the cutting apart of the substrate. (19) In this

sem conduc? or devi c&l2d TbiRis ggniseondustiogedevige { pcawgmpay he provided
bet ween the su _sujlat e alrllg t herr esliln; agd t he grtuof_ t he subst rgt e that is
i ndented furt Agr “PRWEPERSEhBATEhBR edBETYBRRaERE oFubsEraEs| andelhecresbased.
A o S MR S PR NE
sem conduct ory fley i €68 SRYOLEL FOELEOP the resin may be exposed.

(20) According to a fourth aspect of the present invention,

10 there is provided a circuit board which has any of the previously
described semiconductor devices mounted thereon.

(21) According to a fifth aspect of the present invention,
there is provided electronic equipment which is provided with
any of the previously ciescribed semiconductor devices.

15 (22) According to a sixth aspect of the present invention,
there is provided a method of fabricating a semiconductor device,
the method comprising:

a first step of mounting a plurality of semiconductor
chips on a substrate on which is formed at least one hole at

20 a position where cutting lines intersect, then sealing the
plurality of semiconductor chips with resin; and
| a second step of cutting the substrate and the resin into
~ individual products along the cutting lines, through at least
part of the hole.
25 With this aspect of the invention, the substrate on which

a plurality of semiconductor chips is mounted is cut apart to

form a plurality of individual products. The cutting is done .



(21) According to a fifth aspect of the present invention, there is
provi ded el ectroni c equi pnent which is provided with any of thdlpf@8yous)y

descri bed sem conduct or devices. 15 (22) According to a sixth aspect of the
present invention, there is provided a nethod of fabricating a

sem conductor device, the nethod corrpr?si ng: a first step of nounting a
plurality of sem conductor chips on a substrate on which is forned at

l'east one hol eabdng Zfute 0P Kimss Whey @rabilicy thBesSutPiRgSELies I1RD ocf' a
sealing the plurality of sem conductor chips with resin; and a second step

of cutting thestswipsd aferanchaving esi redrtiadin i WavhdudorRicadusd st pbREJ dehe
cutting lines, through at |least part of the hole. 25 Wth this aspect of

t he inventi on,indieishissh eiecen ohicihe substratét ynaf reeihcarduEbemegnizRs
is mounted is cut apart to forma plurality of individual products. The
cutting i s doR@sSEHigRYs200Ere drie cuwtttiing |liimes. inteusaetti.ce, the cutting
lines are of a striped formhaving a certain width. Corner portions of

i ndi vi dual ®pi eces ol ithetBipAaspaet gfdthesinventwidny tholetr iposit ldmdteder e
the cutting lines intersect. 5 Wth this aspect of the invention, "hole" is
not limted ¢80 & tHFORgh hher it capalseFefgrta snigthendiyneg pd bolhol e
t hat does not ,penet,rate u as a depression. If a hole is fornmed at each

posi tion V\herg'aéﬁft BPfR§ Ppﬁeﬁgp_ﬁit@t%@et Sufhy @S 8f deRECgEASRr af € foholfeds
coth ol G EPRiEa ot S ARy 2ROk BEE0h indPe"B3RE: Ry TERCs CPREEESREL, ' pare
of the substrate for the semiconductor device forms an indented

10 = shape at each corner portion of each individﬁal piece of the
substrate and resin. If a depression is formed at each position
where cutting lines intersect, part of the substrate for the
semiconductor device is made thinner at each corner portion
of each individual piece of the substrate and resin.

15 Since the part of the substrate is either indented inward
or is thinner at eacﬁ corner portioh of each individual piece
of the substrate and resin, it is possible to reduce the amount
of cutting dust when the cutting is done along the intersecting
cutting lines. |

20 (23) In this method of fabricating ‘é semiconductor device,
the resin may fill the hole in the first step.

This ensures that resin is provided at the each
intersection portion of the cutting lines. If holes are formed

.in the substrate, each corngf__pqrtion of the individual pieces

25 of the substrate and resin -isi-formed by resin. If depressions

are formed in the substrdte, each corner portion of the

individual pieces of the substrate and resin is formed by a



substrate and resin. If a depression is forned at each position where
cutting lines intersect, part of the substrate for the sem condUct®8/2005
device is nade thinner at each corner portion of each individual piece of
the substrate and resin. 15 Since the R@ll‘t of the substrate is either

I ndented inward or is thinner at each™torner portion.of each individual

pi ece of the substrate and resin, it is possible to reduce the anmount of
cutting dust whieintde pikdeéngf ithe bt ige thed i FéeBecting cutting
lines. 20 (23) In this nethod of fabricating a sem conductor device, the
resin may fill the hid4&) inthis hétisdd stfefabdidst B Hrssn ildodiducedirndésice,
provided at the each intersection portion of the cutting lines. |If holes
are formed i mtheashonatef e hadesnaaydrd iformid tine tihedisubstalatei;eces
25 of the substrate and resin-is formed by resin. If depressions are
formed in the GANEK Maiebe ar@yisedhte ek sheoholae bafintie/thaaf iste seepgf
the substrgte and resin _is formed by a 11/08/2005 10 thinner piece of the
substrate 2nd 3xkifdow oF) thy Fesin dditeodher hpdlr duringgthe Sdnistosden may
device, at |least one qf the holes may be forned in the substrate; a cover

may be provi def tP&’eM%'éﬁ_?q Ry eCO¥&fFore the first step; and flow of the
Thi s makes i1 poss: BIESUBUETEvdnPOERABLECER HRSRRAY HPHEF I hEF i ELRBL8%and
thus prevent §6eR30ReOholBCahE SRk 'BY8P&ft seepage of the resin from one
surface of the substrate to the other surface thereof through.
10 the hole.

:(25) The method of fabricating a semiconductor device
may further comprise a. step of forming an interconnect.ing
pattern in the substrate, before the first step, and the cover
may be formed during the step of forming the interconnecting

15 pattern.

This makes it possible to provide a cover without
increasing the number of fabrication steps.

(26) Inthis method of fabricating a semiconductor device,
one of the holes may be formed at the position where the cutting

20 1lines -intersect; and the substrate and the resin may be cut
through an'inner side of the hole in the second step.

This makes it possible to define the corner portions of
individuai pieces of the substrate with inner Wall surfaces
of the holes or thinner portions formed by the provision of

- 25 the depressions.
(27) Inthis method of fabricating a semiconductor device,

a plurality of the holes may be formed at the position where



surface of the substrate to the other surface thereof through 10 the hole.
(25) The nethod of fabricating a sem conductor device nay furthear/geuRoeEs
a step of formng an interconnecting pattern in the substrate, before the
first step,. and the cover nay be forgled during the step of formng the

I nterconnecting 15 pattern. This nake ft possi ble to provide a cover

W t hout increasing the nunber of fabrication steps. (26) In this nethod of

fabri cating a.Ehﬂﬁmmmtﬂngcnimbyi;ﬁterQQQtPfth@epb@fﬁ§iﬂ?¥o?ehBQé§Eﬂagthkhe
position where the cutting 20 lines intersect; and the substrate and the

resin may be clarmeditouple positienecsi da efigébeohadte idE e TRAVIGES18Res
This makes it possible to define the corner portions of individual pieces
of the substr&tAtWlsHte heerutaldssueitathe paditivn whege the tdittnalg Pakkisons

formed by the provision of 25 the depressions. (27) In this nethod of
fabricating ad¢firéSducand Bheisebstrate and ithy vésihendplles cuty theohghmed
at the pos%tion where 11/08/ 2005 11 the cu[ting lines intersect; the
plurality Bf R8s Ofafhse respestd vieo hod esodnt thecgesanddgsepef one of the
cutting lines that_js to be cut last, at the Eosition where the cutting

lines intersect: angifrB2kedsth Rassihle ke define e ;mornar pRrsdgns ef

R ol hoe oo IRBTGY NS STyl fs (P (R 20Rs2EERe wiL TGS wal1PORRRbEs '
of the holes or thinner portions formed by the provision of
the depressions. Moreover, since it is sufficient that part

10 ofeachholeissuperimposedontheiﬁtersectionportionbetween
the cutting lines, each hole can be made smaller.

(28) Inthis method of fabricating a semiconductor device,

the substrate and the resin may be cut by a cutting tool having

a thickness that is greater than the spacing between one of

15 the holes formed on an edge of the cutting line that is to be

-cut last and another of the holes formed on another edge of
the cutting line.

This configuration ensures that the cutting is done to

cut away part of each hole and that the corner portions of

20  individual products of the substrate are defined with inner

wall surfaces of the holes or thinner portions formed by

provision of the depressions.

BRIEF DESCRIPTION OF THE DRAWINGS
25 Fig. 1 shows a substrate for a semiconductor device in

accordance with a first embodiment to which this invention is

applied;



i ndi vi dual products of the substrate with inner wall surfaces of the holes
or thinner portions forned by the provision of the depressions.]IVO)8SRPEG5
since it is sufficient that part 10 of each hole is superinposed on the

i ntersection portion between the cutting |ines, each hole can be nade
smaller. (28) In this nethod of fabricating a sem conductor device, the
substrate and the resin may be cut by a cutting tool having a thickness

that is greater tharFighe 2spadw) HEHSERHA0HE hbiPchPenhohes ol cindtye
edge of the cutting line that is to be cut |ast aﬁd aﬁgther %@ Eﬁ “h§P22

formed on anotdericedde etcorbancet ity thaefiddt Senbud intkHAtPVHERRUERY s
that the cutting is done to cut away part of each hole and that the corner

portions of 20vendiigndisl appddect;s of the substrate are defined with inner
wal | surfaces of the holes or thinner portions formed by provision of the
depressi ons. BRI EF BESCR PTI 6ho@F THErBRAVhEGSM@EhEdg. of siiabrieasthgtrate
for a sem gonductor device in accordance with a first enbodi nent to which
this i nventi ofeMdCopgprtey; devioe/ tooscaordinse ¥igtiowhen fiwshodmbbd iment

fabricating a senbconductor devi ce in accordance with the first enbodi nent
to which thi st H¥&fhi bRiFsinpgntdan FFgapBlifidas nore the method of

fabricating a 5 seglcondﬂitor geV|ce I n accqordance with the first
enbodi ment igs. and 4B show still more of the method of

fabricating a semiconductor device in accordance with the first
embodiment to which this invention is applied;

10 Fig. 5 shows even more of the method of fabricating a
semiconductor device in accordance with the first embodiment
to which this invention is applied;

Fig. 6 shows yet more of the method of fabricating a

-~ semiconductor device in accordance with the first embodiment

15 to which this invention is applied;

Fig. 7 shows a semiconductor device in accordance with _
the first embodiment to which this invention is applied;

Fig. 8 is another view of the semiconductor device in
accordance with the first embodiment to which this invention

20 is applied;

Fig. 9 shows a substrate for a semiconductor device in
‘accordance with a second embodiment to which this invention
is applied;

| Fig. 10 shows a method of fabricating a semiconductor

25 device in accordance with the second embodiment to which this
invention is applied;

Figs. 11A and 11B show a modification of the substrate



to which this invention is applied; Figs. 4A and 4B show still nore of the
met hod of fabricating a sem conductor device in accordance w th 1tA®E3 ¥ 2OA5
enbodi ment to which this invention is applied; 10 Fig. 5 shows even nore of
the nethod of fabricating a sem condugtior device in accordance with the
first enbodiment to which this invention is applied; Fig. 6 shows yet nore
of the nmethod of fabricating a sem conductor device in accordance with the
first enbodi nefrr as seniwgenductiors dewbr i dn ascepdhned; Wwith Thsheesoad
seni conductor device in accordance with the first enbodinent to which this
i nvention is qddgnentrite which divishemwarmhicof isheppdiiedynduct or devi ce

I n accordance with the first enbodinment to which this invention 20 is
applied; Fig. 9 sho%ga ddpshews ca fsamigonsiictorddey beediviansdndangecwidhnce

with a second e mant tg which this invention is applied; Fig. 10 shows
a method of fd&brh SHeddmento fquMgich I igedinyentdonc dsr ampdaedit h t he
second enbgdi ment ﬁg this invention is applied; Figs. 11A and 11B
show a nodPficati o Shiyes &F@%f)ﬂ@é}l%@g ‘1 aVige N SSGCISaAGE with

to which.this jnv ntlon S

d t.h
ool Ledt o 8 33”%%“ b ol fien e o ynSH e thus! inuapbinnis ApPhicdr and

Fig. 14 shows electronic equipment that is provided with
a semiconductor device fabricated by applying the method in
accordance with this invention.

10
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Embodiments of the present invention are described below

with reference to the accompanying drawings.

15 First Embodiment

A substrate for a semiconductor device in accordance with
a first embodiment to which this invention is applied is shown
in Fig. 1. After a plurality of semiconductor chips 20 has been
mounted on a substrate for a semiconductor device (hereinafter
20 called "substrate") 10, as shown in Fig. 2, the assembly is
cut into a plurality of individual products to form a plurality
of semiconductor devices 30 (see Fig. 8). The substrate 10
becomes an interposer for the semiconductor devices when they

are separated.
25 The substrate 10 is formed from a material that can be
cut into separate pieces. The present invention is particularly

- effective when corner portions are formed by the cutting, and



third enbodiment to which this invention is applied; 5 Fig. 13 shows a
sem conduct or device in accordance with fourth enbodi ment to vhitihgyRIoD5

invention is applied; and Fig. 14 shows el ectronic equipnment that is

provided with a sem conductor device fabricated by applying the nmethod in
accordance wth this invention. 10 DETAI'LED DESCRI PTI ON OF PREFERRED

EMBCDI MENTS  Enbodi ments of the present invention are described bel ow with
reference to twiteRabhePabytigtdhigbeehorbinsd JMR AT A BAO TR f O

a sem conductor device in accordance with a first enbodi nent to which this
invention is appiemates shawing ndisy. ak . thbser comler abokyibhs. 1t is
sem conduct or chips 2 0 has been nounted on a substrate for a

sem conduct or prefiexallert apfler the paesedt” snbseht bdbe "'whd) thas sabewate
Fig. 2, the assenbly is cut into a plurality of individual products to
form a pl ural i%0 isoformaidcefdusaterdeli tkat 30s (s thicy. bg)wayhef exhmpilat.e
10 becomeg an interposer f or the sem conductor devices when they are
separ at ed. 225 Thee B3#Rfiat cofothe fthatratonl@ eauddi de tangt efinvbeiowmst

i nto separate .pi eces., Theagresent i nventjion is iarticularly effective when

corner porti od8CHIEHE RREERiALH erRAte R Lahacinddng Jowg gpnighewbs hence,
substrate 10 has been forned of .a material that readily .generates cutting
dust at those (lf%r Frgr lﬁopfggﬁE?LJr? tQ use an organic material therefor. An
example of the substrate 10 formed from an organic material
is a flexible substrate consisting of a polyimide resin.
10 At least one mounting region 12 is provided on the
substrate 10, for mqunting the plurality of semiconductor chips
20 (a plurality of mounting regions 12 is shown in Fig. 1, but
it could equally well be one). An interconnecting pattern 13
(see Fig. 8) could also be formed in at least one surface of
15 each mounting region 12 (in most cases, only one surface is
used therefor, but both surfaces could also be used). A
plurality of through holes 14 could be formed in the substrate
10, to enable electrical contact between one surface and the
other surface. The plurality of through holes 14 could be formed
20 in each mounting region 12. Inner wall surfaces of the through
holes 14 could be plated with a conductive material such as
.copper or gold, or the through holes 14 could be filled with
a conductive material. A component such as a solder ball fo
form an external terminal could be formed on top of each of
25 the through holes 14.

At least one hole 16 is formed in the substrate 10,

. separate from the through holes 14. More speCifically, at least



preferable to apply the present invention when the substrate 10 is forned

of a material that is elastic, by way of exanple. 5 The materi all iof084@005

substrate 10 could be any of various inorganic materials or materials

i ncl udi ng i norgani c substance, but it t% preferable to use an organic

material therefor. An exanple of the substrate 10 fornmed from an organic

material 1s a flexible substrate consisting of a polyimde resin. 10 At

| east one nounbhaghogi DE 1L FErmFd \WtdRG I pollE t ivAPFhERbecdPr iRl IMEStE, Ng

the plurality of sem conductor chips 20 (a plurality of nounting regions

12 i's shown inifterséctbttherd iswnlly enedhdye Wd ebehdiif)ersittion in Fig.

I nterconnecting pattern 13 :(see Fig. 8) could also be forned in at | east

one surface ofl)l5 Bhehshapetofigthigiloold 216 (ismnmest Thsitsed pnity cand & Wid age

is used therefor, but both surfaces could also be used). A plurality of

t hr ough hol es Hemerd hiod eher Agqutre hol se Tsbsizataf thé hofle ¥habt s ddlaasttréxcal

contact between one surface and the other surface. The plurality of

t hrough hoPes 1 itodb @ Feunst kedelois greatremtban hige reigitdnof2the ot v |
hrough holes 14 could be plated with a conductive

surfaces of t.t};},s‘_} ] .
such Jeg §ppkh ofhefoyards, theethheknghsiof sbelaladripd »eutiting

mat eri al
with a condugtive Il al..A conponent such as a solder bhall to forman
external terni aﬂ\i'cg%lt gﬁﬁet?béﬁ%%sr%r?q heobladerphitheysuthdngniverdiishdi0ds

te omt he

o oo THE 0 Sy LR I A

t hrough hol es
the order of 150 uym), by way of example, it is preferable that

10 the diameter of the hole 16 is 150 um to 500 um, taking into
account positioning errors of the cutting lines L of 50 um to -
200 pm.
The cutting lines L indicate positions where the
~substrate 10 is to be severed and are set at positions that
156 delimit the plurality of individual products to be obtained
from the substrate 10. In the example shown in Fig. 1, the
plurality of cutting lines L is divided into a first group
consisting of a plurality of parallel cutting lines L and a
second group of a plurality of cutting lines I that extend
20 perpendicular to the cutting lines L of the first group.
Since the cutting lines L indicate regions of the
substrate 10 that will be separated while being cut at a
predetermined width, they form stripes of a predetermined width
in practice. The cutting lines L have a width that is the
25 thickness of the blade of the cutting tool. Therefore, each
intersection portion 18 between the cutting lines L is actually

a region having a predetermined area, not a point.



one hole 16 is fornmed at each position where cutting lines L intersect
The dHaf84R005

(there is only one hole for each intersectionin Fig. 1).

this hole 16 is not limted; it could be a round hole or a square hole.
The size of the hole 16 (its dianeter 3¢ f it is a round hole) is greater
than the width of the cutting lines L, in other words, the thickness of
the blade of a cutti_ng tooI If the thlckness of the bI ade of the cutting
tool is 100 umto ¥8¢HhAUgnks at$ yfapnedniteo 200i3m thak eempriapsy the

t he order of 150 rg) y. of exanple, it is preferable that 10 the

di aneter of t & ﬁ%ﬁé"’f’éﬂ@ eﬁﬁPFﬁlgBOP‘Bﬁfl?ka%gbﬁFW%?n & pdyrelity of

posi tioning erl [ts of .t he %&} g nes of 50 gmto 200 pm The_cutting
385 §1BRE &%¢Re * averdd. i ferpedseR becdarggrar e

lines L indi cat

set at positiQpg tﬁﬁés d%t‘i bggﬁt ‘hﬁr@( %I %agﬁ?}\%?\%r%%%: 91%%288{?%3050

be obt ai ned from t

b urality 5 Eardt %A%ﬂﬁ?%%'ﬁ%mﬁ'é RS LR g o Rt B s,
of cutting |ipge éofhar ?ﬁi@i@n@%ﬁ TRARA 1ar e%éé‘%fcﬂhé' Qg?éi:ﬁgée 18f

the first group. Since e cutting l1nes catereglons

substrate 10 &hatndt! Hebenearsyatkd Méﬁsé&ﬂancﬁér@ioﬁs Péedf’ﬁgh t;{
e cufting

width, they formstripes of a predetermned width 1 n practice
lines L have powiidist bfit eashi Headdvilduagk igssc®f of henbl gddsekakke 10/t4+89

tool. Therefore, each intersection portion 18 between the cutting lines L
is actually daef:smctrbma:\hmgnaeprm eruy et s lofatheoto frgopdiiding holes
10 16. When the substrate 10 is cut into a plurality of individual
products, therefore, no cutting dust is generated at the corner
portions of the individual products.
With this embodiment of the invention, the peripheral
edge portions of the substrate 10 are cut away, then the
15 plurality of individual products is formed from the interior
region. If it does not matter whether cutting dust is generated
at the peripheral edge portions that are to be discarded, part
of each relevant intersection portion 18 could protrude from
the corresponding hole 16 in the direction of that peripheral
20 edge portion. In such a case, the corner portions of the
individual pieces of the substrate 10 are defined by the inner
wall surfaces of the holes 16, as described above, but the corner
portions of the peripheral edge portions that are to be
discarded are formed by intersecting cut and thus it is
25 inevitable that cutting dust will be generated.

The substrat_e for a semiconductor device in accordance

with this embodiment has the above configuration and a



11/ 08/ 2005 16 Each hole 16 is forned to a size that conprises the
corresponding intersection portion 18 between a plurality of cdthd @§/20s
L therein, in other words, is forned to be larger than the intersection
portion 18. |If each intersection portiqp 5 18 is positioned conpletely

wi thin the corresponding hole 16, the corner portions of individual pieces
of the substrate 10 are not defined by the intersection portions 18. The
corner porti ciemigfonduttamndeviideals pagddisf sthstsabstimfabticated o ftiheed
by the .inner wall surfaces of the corresponding holes 10 16. Wen the
substrate 10 imethad | deserihed albelows | Bboevi dethodprofiuctsbribetdngr ea no
cutting dust is generated at the corner portions of the individual
products. Wt FEHCOMITIATEFViSe CABPEASERt A Fenicrndnatiqnehip meygs ing
portions of the_substrate 10 are cut away, then the 15 plurality of

i ndi vi dual pr GHRSIEAEE FRPRLGaFIOmRUACesT éfispt g pinandra pemdgegdystor

matter whether_.cutting,dust i enerated . .at the peripheral edge portions
that are t bgh&psggp%g&,ngpg@s 5ﬁ%§aEHtrté1né’\/:§WPcieﬁtser(§§EPP9ns &§Pi-on 18
could protrude from the corresponding hole 16 in the direction of that

peripheral 20 edge portion. In such a case, the corner portions of the
et st Py RERAoP o os AL Ll 1R S SELablTcRTSh, £ ke o
e L ey G
gener at ed. mounting substrate is shown in Figs. 2 to 4A. A plurality of
10 semiconductor chips 20 will be mounted on the substrate 10,
each in one of the plurality of mounting regions 12, as shown
in Fig. 2. In this embodiment of the invention, the
+semiconductor chips 20 will be bonded so that the terminals
+thereof turn upward (face-up bonding). The semiconductor chips
15 20 could be bonded to the substrate 10 by an adhesive 21 or
the like. The interconnecting pattern 13 (see Fig. 8) is formed
on the substrate 10. The semiconductor chips 20 could be inounted
on the surface on which the interconnecting pattern 13 is formed,
and a plurality of external terminals 26 could be formed on
20 the surface on the opposite side, via the through holes 14,
b’y.a. process that will be described later.
The semiconductor chips 20 and the interconnecting
pattern 13 are then connected electrically. In Fig. 3, they
_a}.‘e shown connected together by wires 22, by way of example.
- 25 Alternatively, the semiconductor chips 20 could be mounted on

the substrate 10 by face-down bonding, in contrast to the

. brientati_on of this embodiment. In such a case, the electrical



The substrate for a semnm conductor device in accordance wth this
enbodi nent has the above configuration and a 11/08/ 2005 17 sem ddrR@{ 8005

device using this substrate is fabricated by the method described bel ow.
The nethod of fabricating a sem condugtgr device conprises a sem conductor

chip nmounting substrate fabrication process (first step) and a
(second step).

] duct 5 chi ti bstr at tti rocess
Ser conduct or caw%cb@aﬁgfﬁa@%b% r‘i?’régﬁgbgﬁ%éé:gi:gﬁpp%ﬁ_@*s‘§°ﬁ¥ﬁecw%‘i‘_’e%%v%;
fabri [ ' ' ntin strate js shown jn Figs,
Lo 4A A plur BREES 181 S0rABn EORBYERIN SoRTBEE 20 EPE LakSmdh Wi EAP s
Shomn i n Fi gv23ee soRARcBerbabi el UBPLy d RroEh Pond? BER NS it or
hi 20 wi |l t hat ] eof turn upward (face-up
golng?ng).WThecgg%naggggﬁg(tg%? gﬁl %%Qe&ggggé%g% dw%)gg%'onded to the substrate

10 by an gdhesive Zf‘hé’r%i\ﬂeaiiﬂ&e-ofT@%ﬂi@o?{d‘ﬁ%g&CEhﬁgsp%tf%ni:ﬂrg’n( dd 9-

8) is formed on the substrate 10. The sem conductor “chi ps 20 coul e

mounted - on the Witk aee i 2whi{BY biech 'H & COYEFHdrexRAl &%20.2%3 éﬁo&&rjf@d1

and a plurality of external terninals 26 coul'd be forned o the surface
on the opposiFigsidde, Thé @nitied Sabsghabel 85 cddild Yy sealedces byl BRé rédiln be

described |l ater. The sem conductor chips 20 and the interconnécting
pattern 13 ar24i lemetaindieecoel @dbe ivsadd Yorl mhEsgsedlihfeyin areicdhease
connected together by wires 22, by way of exanple.
the resin 24 could be called molding resin. Alternatively, the
10 resin 24 could be'provided on top of the substr-ate. 10 then spread
evenly by a squeegee, or by potting. The surface of the resin
24 provided on_top of the substrate 1-0 coul’ci: be either flai:
or uneven. In a variant shown in Fig. 4B by way of example,
grooves 126 could be formed in resin _124.;_ If the grooves 126
15 are formed along the cutting lines 1L, t,h.is:,. would facilitate
the poéitioning for the cutting. | | ”_

If the interconnecting pattern 13 lS formed on the surface
of the substrate 10 on which the sﬁ:émii'condﬁctor chips 20 are
mounted, the interconnecting .patt;éink_ 13 is covered and

20 protected by the resin 24. The resin’ 24 could also £fill all
the holes 16 formed in the substrate 10.

The semiconductor chi}pemdun_ting: .sub‘strate shown in Fig.

4A is obtained by the abowve" Steés; The semiconductor chip

mounting substrate is an iﬁ-iieﬁﬁediate product in the

25 fabrication of a plurality of sséxii-iconductor devices, with the
plurality of semiconductor chips 20 incorporated therein. The

plurality of semiconductor chips 20 are sealed in by the resin .



25 Alternatively, the sem conductor chips 20 could be nounted on the
substrate 10 by face-down bonding, in contrast to the orientatildry ®8/Cloigs
enbodi nent. In such a case, the electrical 11/08/ 2005 18 connections coul d
be done by using an anisotropic conductiye nmnaterial, solder, conductive
paste, or the like, or ultrasonic wav could be used to apply a netal
bond. Heat or pressure could be added to the ultrasonic waves. 5 The
plurality of skhi chedati®rofhithe 2@bistriaten 19ead £dché Nseint BohdactoR4 chiy
batch sealing, for exanple), as shown in Fig. 4A. The entire substrate 10
coul d be seal gwbunting substesite aZé ad desaribded e itbusel yisdthd dolies 46
sealing, in which case the resin 24 could be called nolding resin.

Al ternati vel y,of fdiel Gubsdinatz 1db@anlse her diilded srithophef relsdnsddstrate 10
then spread evenly by a squeegee, or by potting. The surface of the resin
24 provi ded on-top SEIcke thestemteondneinn ¢hip wpunting| subsoratmdgenutin

a variant gshown in Fig.. 4B by way_ of exanmple, grooves 126 could be forned
in resin .1243PPEtna @Jr%%gtliz%f exterpadotrERinpde 2 € rowkd dengrevadedL . |
this. would f% ilitate t%ﬁ Qosjtio.ni ng for the cutting.. If the |

i nt er connect i éeﬁgf)flérﬁsl NOWR AR Jid e SonAtnBRLs RORRE - oft t4Fe POSBdPLS: 010

whi ch the sepisqnd 05,20 aLe he, | |
o 10 BERABAEhE” i Sy AR s, W AR,

pattern 13 is

O T it FnoPLaEL IOl 5 Menl RUdiRth e, BEVINES! RIS hitertlt ReFhIRATUCHE"

chi p nounting substrate shown
could be solder balls. The external terminals 26 could be

10 provided on land portions formed on the substrate 10. If the
interconnecting pattern 13 is formed on the surface on which
the resin 24 is provided, electrical connection between the
external terminals 26 and the interconnecting pattern 13 can
be obtained either by solder or other conductive material that

15 is provided within the through holes 14 or by the through holes
14 having inner surfaces plated with copper or other conductive

material.

Semiconductor Chip Mounting Substrate Cutting Process

20 The semiconductor chip mounting substrate comprising the
substrate 10, the plurality of semiconductor chips 20, and the
resin 24 is then cut into separate products, as shown in Fig.
6. A cutting tool such as a blade 28 that is used for slicing
silicon wafers could be used for this cutting into separate

25 products. The cutting tool, such as the blade 28, is moved
relative to the substrate 10 to cut apart the substrate 10.

Either the blade 28 could be moved or the substrate 10 could



4A is obtained by the above steps. The sem conductor chip nounting _
substrate is an internedi ate product in the 25 fabrication of aidAQ8Vi2to05s

of sem conductor devices, with the plurality of sem conductor chips- 2.0

i ncorporated therein. The plurality oaoseniconductor chips 20 are seal ed
in by the resin 11/08/ 2005 19 24. Detail's of the substrate 10 of the

sem conductor chip nounting substrate are as described previously. The

hol es 16 of tlre mest.r The p0stbibos et ftihel edtwihy ihen erercwd imefidmeed he
sem conductor chip nounting substrate is cut 5 apart, a plurality of
external termnmlng$hows goF i bel prviadeer teardson, thes stbehirate Ridgand the
this point, it is possible to provide the external terminals 26

si mul t aneous| e 24 fNg AUt apErs dhinangudihe idmern esdehefether halles
termnals 26 could be solder balls. The external termnals 26 could be 10

provi ded on | afty got t19RkRLR oS ERECeRdeREoE deYiaes 30. thatt poe individua124
the resin

' ' is f d h f whi ch
S provi dofl dHeRRtEn TortRet PERLBeahedRe HALLsd ot bl hoLrs b scpEn:
[ ' b bt ai ned eith b l.d r ot her
Conduct rve. maEBHEAPEaE e TRy FRE L6 memdannd i oy ARSF 3 PYoF ey
h h i i . pl d with er _or, ot her
conduct tve | naesin,r? JREDEIANN) SAAEE Phetetbte, SO TORhePRRIOR: Bess

tZﬁEThe sem coaq%gﬁ% gggg R it&_% §ldg%rt§__grt§ ?ﬁr_rpri sing the substrate 10,
plurality of sem conductor chips , an e _
A cross section of the substrate 10 and the resin 24 is
10 shown in Fig. 7. In the example shown in Fig. 7, part of the
substrate 10 is indented further inward than the edge surface
of the resin 24 at the corner portion 32 of the semiconductor
device 30. As mentioned previously, each intersection portion
: 18 between cutting lines L is positioned within one of the holes
15 16 of the substrate 10, so that the corner portions of the
substrate 10 are defined by inner wall surfaces of the holes
16. The inner wall surface of each of the holes 16 of the
substrate 10 therefore forms a shape that is indented in the
opposite direction to the direction in which the corner portion
20 32 protrudes, at the corner portion 32 of each semiconductor
device 30. Since the resin 24 fills the holes 16 in the substrate
10 during the process of fabricating the semiconduétor chip
mounting substrate, the inner wall surfaces of the holes 16
are covered with the resin 24.
- 25 The semiconductor device 30 in accordance with this
embodiment of the invention is shown in Fig. 8. This

semiconductor device 30 comprises the semiconductor chip 20,



resin 24 is then cut into separate products, as shown in Fig. 6. A cutting
tool such as a blade 28 that is used for slicing silicon wafergicygd2pHns
used for this cutting into separate 25 products. The cutting tool, such as
the blade 28, is noved relative to the substrate 10 to cut apart the
substrate 10. Either the bl ade 28 could be noved or the substrate 10 coul d
11/ 08/ 2005 20 be noved. The positions of the cutting is on the cutting
lines L showmn nifdgvifiualn pfibee vof d:hd heubshsbitat €100 @ndwihieh  edign
24 are cut apart through the inner sides of the holes 16, to obtain

seni conduct or seicsgsiRGarhathiy e2¢ ndasi toantefdr el twhidd wde feshed2hyhas
filled the holes 16, corner portions 32 are fornmed for each sem conductor
devi ce 30 by tWEtinssianlazgesesubsyraty. afdmet ¢ and tdrerigidivd dualgphereat b@n
of cutting dust fromthe substrate 10. A cross section of the substrate 10
and the resi nt®# resing24hphichnserls the |semigondustie citionR0i andi whizh
part of th substrate 10 is indented further inward than the edge surface
of the res?n ¥2Satorhed Ry ftdag polargeppiane ednreshanagnt - adyi ethey.

As menti oned evi ousl each intersection portion 18 between cutting
lines L is pogflf‘FSﬁgﬁr#FﬁFﬁ ofé ofthiffe fERQAIRENY AT] hA%yR¥PELRUIDY SO

that the cornﬁésﬁglg_ﬂggns of the substrate 10 are defined by inner wall
surfaces of thé hol'es “16. The inner wall surface of each of the holes 16

opposi te direction Ta thentk e adr PR, FeUiPRa0 Bt hPaer® oo clphiedon a
circuit board 34. In general, this ecircuit board 34 would have

10 an organig substrate, such as a glass epoxy substrate by way

of example. An interconnecting pattern 36 is then formed on

the circuit board 34 of a material such as copper,. to create

desired circuitry, and this wiring pattern 36 and the external

terminals 26 of the semiconductor device 30 are connected

15 together to make them electrically conductive.

Second Embodiment

A substrate for a semiconductor device in accordance with

a second embodiment to which this invention is applied is shown

20 in Fig. 9. A plurality of holes 46 is formed in a substrate

for a semiconductor device (hereinafter called "substrate")

40, as shown in Fig. 9. The substrate 40 could have the same

configuration as the substrate 10 of Fig. 1, apart from the
holes 16.

25 In this embodiment of the invention a plurality of holes

46 are formed at positions where the pluralities of cutting

lines L, and L, intersect. The cutting lines L, and the cutting



20 32 protrudes, at the corner portion 32 of each sem conductor device 30.
Since the resin 24 fills the holes 16 in the substrate 10 durindg Athg8/2005

process of fabricating the sem conductor chip nounting substrate, the
inner wall surfaces of the holes 16 are covered with the resin 24. 25 The

semi conduct or device 30 in accordance Wi%h this enbodinent of the
I nvention is shown in Fig. 8 This sem conductor device 30 conprises the

seni conduct or loihigs 27, iatE0862005t 221 gt | el Vésllalh®i @ger Big tihime ISt sake
10 on which the sem conductor chip 20 was nounted and whi c% was formed by

cutting a | ar dgraselidter shmeapatthe anttiangi hihes duelf theddreft ehbodinehs. 24
whi ch seal s the sem conductor chip 20 and which 5 was forned by cutting a

| ar ger pi ece Ghearsfioreapathe shttpnged inelsarlactand sLj cfonf shiripesbadt mant
are as previously described. The sem conductor device 30 of Fig. 8 is
mounted on a P& i Bith,) asgdwsimlip Rig s10i Rant obdhedréspeotive
have 10 ap organi c_substrate, such as a gl ass epoxy substrate by way of
exanpl e. 2?1 i APdEcHh L IRP patinkersertion portiomes ketween thereuttingar d

34 of a material such as_copper, to create desired circuitry, and this
Wi ring patteri*B88ahd 4Mb fext ernal  terminals 26 of the sem conductor

Second Enbod: mont ALRUHES FPROMER 0 EBRAHLTTRE o b PATARER ORI 1 h
holes 46 is formed to be positioned on the edges of the cutting
line L, or the cutting line L,. In addition, corner portions

10 of the intersection portions 48 of the cutting lines L, and 1,
overlap the corresponding holes 46.

The spacing D between each pair of the holes 46 that are

positioned on the edges of the cutting lines L, or L, is

- .preferably less than the width of the cutting lines L, and 1,,

15 in other words, less than the thickness of the cutting tool

(for example, the blade 28), as shown in the enlargement of

Fig. 9. If the thickness of the blade of the cutting tool is

100 pm to 300 um (generally 100 uym to 200 um, but preferably

on the order of 150 um), by way of example, the spacing D is

20 preferably less than that. The diameter of the holes 46 is

sufficient to allow for positioning error in the cutting lines

L, and L,, that is on the order of 50 um to 200um, for example.

With this embodiment of the invention, the diameter of the holes

46 can be made smaller than in the first embodiment. As a result,

25 it is possible to reduce a state in which the resin incorporated

into the holes 46 is forced out onto the surface of the substrate

40.



a second enbodi ment to which this invention is applied is showmn 20 in Fig.
9. Aplurality of holes 46 is formed in a substrate for a sem cqQidER62005

device (hereinafter called "substrate") 40, as shown in Fig. 9. The
substrate 40 could have the same configuration as the substrate 10 of Fig.
1, apart fromthe holes 16. 25 In thi mbodi nent of the invention a
plurality of holes 46. are forned at positions where the pluralities of
cutting lines L3 andth thifscemboidimEne off ttheg inveasibh,atHet batedhly og
11/08/ 2005 22 lines L2 intersect at right angles. The cutting lines L1 and
L2 are the sardheapluralddiyt pifigihteaesettidhgt tetfingtliandsodi nend.1, Isedeher e,
the cutting lines L1 and L2 formstripes of a predetermned width, as
shown in Fig. figstpgdongf thkecnbtpagt tireS hol @endlc subsebupntidyi Eénaddyion
portion 48 between the cutting lines L1 and L2. In this enmbodiment of the
i nvention, a gleng ithe gruething hbiees 46.i sTher sutitingbshpssiis odere ohashe
edges of the cuttin% line L1 or the cutting line L2. In addition, corner
portions 19 ofeRREALREFEELANGndBSTt pEnEhesCernercpreLtipng PEnéBdLYidual 2
overl ap the corrgspo digg hol es 46. The s apiqghD between each pair of _the
hol es 46 t hat PAF&ES Bbst o‘?l‘é]ﬂSBFPY‘Fle’l%dggég 3 Eherederphde Hhas Eheohole s
preferably le th the wdih of the cufting lines L1 and L2, 15 in other
Wor ds, Tess t RAR TReF 1Al RS BSAHPIAH Athg d5Rot Pof CERGRPPREELAR Bl ade
28), as ShOMﬂaﬁr‘fd&iéﬁﬁdyﬁgeg§85u8£, When the plurality of individual
products is to be formed from all other regions excluding the
10 peripheral edge portions of the substrate 40, it is not always
necessary to have holes 246, 346, and 466 that are positioned
at the corner portions within the excluded peripheral edge
portions.
Similarly, the holes 46 are sufficient to be positioned
15 on the edges of the cutting line L, for the final cutting, when
the corner portions of a plurality of individual products are
‘to be formed by the plurality of intersecting cutting lines
L, and L,.
A modification of this embodiment of the invention is
20 shown in Figs. 11A and 11B, with the cutting being performed
along the cutting line I, from the top of each diagram to the
bottomn.
If cutting dust is to be generatéd at part of the cutting
line L, that is cut by the final cutting and that part is cut
25 earlier than the intersection portion 48, the holes 46 are
formed as shown in Fig. 11A. In other words, the holes 46 could

be formed on the cutting line L, only at the part that is cut



Fig. 9. if the thickness of the blade of the cutting tool is 100 pmto 300
pm (generally 100 pmto 200 pm but preferably on the order of 13150®/PR0 0w
way of exanple, the spacing Dis 20 preferably less than that. The di aneter
of the holes 46 is sufficient to allow for positioning error in the
cutting lines L1 and L2, that is on t & order of 50 pmto 200pm for
exanple. Wth this enbodi nent of the invention, the dianeter of the holes

46 can be madeaTEldrethbhabhenithdersédeior HAdiiBNEe . ABna koS Wdse,23 ¢l gl S
possible to reduce a state in which the resin incorporated into the holes

4 6 is forcedomilgimaidyt A¢fsichatefOf clte ingbdasette 48cutldOnRPer2ga¥t h
this enbodi nent of the invention, the cutting of the plurality of

i ntersecti ng oftthegutitiay 1linahd thati 5s dateafidér shealmrddra i pongibhnes
L1, and subsequently (finally) along the cutting lines L2. The cutting
that is done 48st 5 generates cutting dust at the corner portions of

i ndi vidual _ parts of the substrate 40, so it is preferable that the hole
146 of Fig® 10 is pBitersatdvelyatif custingotnsteispoy beoyentrated andpaitual

product. Wen the gl urality_of individual groducts is to be formed from
al| other regPénsheguitidnggline Iothat ishens brdde ponral srtiging pad that

substrate 40, it . is not al S necessary to, have hol es 246, 346, and 466
that are posiPRbhed® ﬁ?ttﬂgﬁéﬁrm? PBFEFBRSTHPR HPPE EHRn 4Bt uERY BrleHts al

edge  portiong, . A& ' Hiem"3hC138 LS. SHI il ol 30 R E1 O0%Fs
could be formed on the cutting line L, only at the part that

10 is cut after the intersection portion 48. In that case, it is
originally difficult for cutting dust to occur at another part
of the cutting line L, that is cut earlier than the intersection
portion 48.

The conditions that determine on which part of the cutting

15 line cutting dust is most likely to occur depend on the
properties of the substrate 40 and the resin and the cutting
method (such as the direction of rotation or direction of
movement of the cutting tool and the surface of the substrate
40 that is touched by the cutting tool).

20 This embodiment of the invention has t.he coxifiguration
described above and details that were described with reference
to the first embodiment can also be applied as far as possible
thereto. In addition, details that were described with
reference to the first embodiment can also be applied to a

25 semiconductor chip mouhting substrate that uses the substrate
40 in accordance with this embodiment of the invention, allowing

for differences in the configuration of the substrate 40.



15 on the edges of the cutting line L2 for the final cutting, when the
corner portions of a plurality of individual products are to bg ifogggdons
the plurality of intersecting cutting lines L1 and L2. A nodification of
this enbodi ment of the invention is 2% shown in Figs. 11A and 11B, with
the cutting being perforned along the E-ftting line L2 fromthe top of each
diagramto the bottom If cutting dust is to be generated at part of the

cutting line L2 thairhes meithddy oifhEabirialata it 'angeﬁl@.@ohhﬁtctBﬁr&e{ricéuﬁhgﬁ
earlier than.the intersection portion 48, the holes 46 are fornmed as shown

in Fig. 11A lusest hdve waibddradtie 4i00li@s adCos@ahnde REthothed enbbaementt bRg
line L2 only at the part that is cut 11/08/2005 24 earlier than the

i ntersection et iomed8iohninvalvessmttiing theosubstabty 40 fandcuhe fesin
cutting dust to occur at another part of the cutting line L2 that is cut
after the int éhgeughopapdr oifonadB. o\ tles feilesel4h . A cutttinggtdait thatt dsbe
generated at part of the cutting line L2 that is cut by the final cuttlng
and that par t thicker ahaar threspacéngebt betwpent eanh4pairhefhobbes 466 fse

formed as shown in Fig. 11B. In other words, the holes 46 could be forned
on the cutti nt}sﬁfin‘éuEQDSnT-?ea‘t:uﬂh@ﬁbaﬁﬁeﬂ mﬁ cuf thregghather sebgtrate 40

I ntersection ortlggn 48. |In that case, originally difficult_ for

cutting dust &r rﬁs%’not eher ‘Sth‘hEscGPlaftn@’qqenéiq_sfrtW i Ll elyt
earlier than% ers%g Ct' He first embodiment can be applied to this

embodiment .
10
Third Embodiment

A semiconductor device in accordance with a third
embodiment to which this invention is applied is shown in Fig.

-12. The semiconductor device of Fig. 12 comprises a substrate

15 50 that has formed individual products and resin 52 that seals
~a 'plurality of semiconductor chips that were ﬁounted on the
substrate 50. A thinner portion 56 is formed in the substrate

50 at each of corner portions 54 of the semiconductor device.

The thinner portion 56 is formed as a depression in at least

20 one of the upper and lower surfaces of the substrate 50. The
thickness of the thinner portion 56 is preferably between
approximately 1/3 and 1/4 of the thickness of the substrate

50, by way of example. The size of the thinner portion 56 (or

the diameter thereof, if circular) is preferably greater than

25 the thickness of the cutting tool (when viewed from a direction
perpendicular to the substrate 50). If the depression is placed

facing into the resin 52, as shown in Fig. 12, the resin 52



portion 48. The conditions that determ ne on which part of the cutting 15
line cutting dust is nost likely to occur depend on the proper fliles) 87 20005
substrate 40 and the resin and the cutting nethod (such as the direction -
of rotation or direction of novenent f6 the cutting tool and the surface
of the substrate 40 that is touched by the cutting tool). 20 This

enbodi nent of the invention has the configuration described above and
detail s that wenddesvemethak t lepeéss bmwe Albetrhativedy, etheddepnessdon

al so be applied as far as possible thereto. In addition, details that were
descri bed wit koulst bpepi cthe opppesfitess idebiniméite casial 52. Hheafprnativn a
25 sem conductor chip nounting substrate that uses the substrate 40 in
accordance wi Cf thestbipsgrnpartéent e enmures drhatalthsiidepressioai pfetbaces
in the configuration of the substrate 40. 11/08/ 2005 25 The met hod of
fabricating aS@bst&atGuel oks dodeadedniurthgednward tban the efdge purfaces

accordance. Wt RZF‘I s _enhodi_nent of the invention involves cutting the
substrate 20 8hdtfe TP n>2rhrough part of each of the holes 46. A cutting

R b e R T
CoELT o IR S o R A RSO L SERS bk
can be formed from substrates for semiconductor devices having
mounting regions for a plurality of semiconductor chips. More
10 specifically, the holes 16 or 46 of the substrate 10 or 40 of
the first or second embodiment could be converted into
depressions to give a structﬁre that can be used as a substrate
‘for semiconductor devices. In that case, the depressions are
-cut to form the previously described thinner portions 56.
15 Since depressions are formed instead of holes in the
substrate for a semiconductor device in accordance with this
embodiment of the invention, there is no seepage of resin to
the opposite side when resin is provided. This substrate for
a semiconductor device could be used to fabrication a
20 semiconductor chip mounting substrate. Semiconductor devices
could be fabricated by cutting apart this semiconductor chip
mounting substrate. The methods described above with reference
to the previous embodiments can be applied thereto. Since the
cutting is done through the depressions instead of holes, the
25 cutting ends at portions that have become thinner, so there
is little cutting dust.

Chemical half-etching could be used when forming the



Third Enbodi nent A sem conductor device in accordance with a third

enbodi ment to which this invention is applied is shown in Fig. 132/08Weo005
sem conductor device of Fig. 12 conprises a substrate 15 50 that has forned
i ndi vi dual products and resin 52 that seals a plurality of sem conduct or
chips that were nounted on the substra% 50. A thinner portion 56 is
formed in the substrate 50 at each of corner portions 54 of the

semi conduct or Wee® ion @ B3R et e ' ] | 0OR,i N
at | east 20 ortligs%of thlgnupper and Isovver saurfgggs‘%giﬁ%%gggggg?rgtggiéég TE@l

thi ckness of tsheht b e PaiHd Aehfed$idiPI@hald Yot NBRdd APPEPKhER! €hi
1/3 and 1/4 of the thickness of the substrate 50, by way of exanple. The

size of the tsumfecenorsvided@itdrthé fesdnaebartidoppesitelsidd EHeetol.s
preferably greater than 25 the thickness of the cutting tool (when viewed
from a direct RBdterpetpsedy;uklasubstirhtesfibst aasemi8dpnduftbheddepeessoahdi s
placed facing into the resin 52, as shown in Fig. 12, the resin 52

11/ 08/ 2005.26beoused dwv Enbrigs téedcessiugtorAbhépmatintsing substdepegsshen
could be on the opposite side fromthe resin 52. The formation of the

t hi nner porti 8APE8SEAsNFare farneddnge phbssiretecfor Asemdgiondugtersdeyice

i ndented further inward than the edge surfaces 5 of the resin 52. The
i ndi vi dual pi B3t BPrRfongfaraitdheseathadmsachsadcasg, t Hee dispriRiensd

devices in accordfamce ith this enbodi nen can be formed fronsubstrates
for semi condu®¥%Br %né:gl ngosu:e side from the surface on which the

resin has already been provided.
10
Fourth Embodiment
A semiconductor device in accordance with a- fourth
embodiment of this invention will now be described, with
reference to Fig. 13. The semiconductor device in accordance
15 with this embodiment has the configuration of the semiconductor
device described with reference to the first or second
embodiment, but with the addition of a -céver (or seal member,
or shielding member) 66.
In other words, the cover 66 is provided between a
20 substrate 60 and resin 62 at each corner portion 64 of the
semiconductor device. An edge surface 68 that is formed to be
indented in the opposite direction to the direction of
protrusion of the corner portion 64 is exposed at the corner
portion 64. The edge surface 68 is indented further inward than
25 the edge surfaces of the resin 62. Note that a material such
as a resin could be provided to cover the edge surface 68.

The semiconductor device in accordance with this



nmounting regions for a plurality of sem conductor chips. Mre 10
specifically, the holes 16 or 46 of the substrate 10 or 40 of the/G8y300s

second enbodi nent coul d be converted into depressions to give a structure
that can be used as a substrate for sem conductor devices. In that case,

the depressions are .cut to formthe p?@viously descri bed thinner portions
56. 15 Since depressions are forned instead of holes in the substrate for

a seni conduct embirMinkht HAGHY dafEn M dd éiBd KEDEGAIENr&d bPeusing a

i nvention, there is no seepage of resin to the opposite” side en‘reSinis
provi ded. Thi subshyiatal efdora semedbaguddsirodedaWet el ith PenalSafeture
fabrication a 20 sem conductor chip nounting substrate. Sem conductor

devi ces  coul gl ibaboifceaett by théthabesphs tox M6 oferheosdbsteatehilp or
nmounting substrate. The nmet hods descri bed above with reference to the
previ ous enbodidnedt $heafiystappl sedondeembodifientecohdd bat tiagedsofiinby

t hrough the depressions instead of holes, the 25 cutting ends at portions
that have decthe €RVEEePS -sBhehmaserial| pft khecaovengs Gusouldnbei saresin

hal f-etching coul d be used when form ng the 11/08/ 2005 27 depressions of
thi s substrat 8fdmMmealichh EHFduaEoPORRST e dBhe ovesufh coeld Le fisameshpdsthens

could be forned on either _the surface provided wth the resin or on the

opposi te si deStfigrBREST1aLt 8Fndie, difereameating it ko cepRiRebive

ot 08 oo 0 phEeHEEE {8 £ RO OT I D TR g SUERL 75

interconnecting pattern is formed on the substrate for the

10 semiconductor device. If the cover 66 is .made at the same time

as the interconnecting pattern, there is no need to increase

the number of fabrication steps. Alternatively, the cover 66

could be provided on the surface on the opposite side from the

interconnecting pattern. Further alternatively, a liquid

15 coating material could be poured into the holes 16 or 46 then

sblidified. Note if that the color of the cover 66 is different

from the color of the substrate for the semiconductor device,

the color of the cover 66 will be visible through the holes

16 or 46. In other words, the holes 16 or 46 can be identified

20 by the color of the cover 66. Since the holes 16 or 46 are aligned

along the cutting lines L, L,, and L,, this can be used to mark

the cutting.

| - If the substrate for a semiconductor device in accordance

| with this embodiment is used and resin is provided over the

256 surface on which the covers 66 are provided, the resin will

- not flow from the holes 16 or 46 and thus there will be no seepage

to the opposite side.



that forns one part thereof. In such a case, the depressions are formed on
the opposite side fromthe surface on which the resin has al reqqy/d)gpgoo5
provi ded. 10 Fourth Enbodi ment A sem conductor device in accordance wth a
fourth enbodinent of, this invention will now be described, with

reference to Fig. 13. The seniconductor2%evice in accordance 15 with this
enbodi nent has the configuration of the sem conductor device described
with reference to t fj o) ' i 4 ition of
a cover (or seal ne%géT?Eﬁ%¥ éﬁ?%f%?ﬂguﬁ£§%§%§§§%?r$ﬁégﬁﬁgﬁl%%? ?gﬂfﬁb%°
cover 66 is prpd t n S resi . h ner
portion 64 of ?#edfglé%@c\gﬁ ucsf%cf(%g%v%@gga ngggge%&rfgéegggi%ﬁgteﬁ ?ggﬁed
to be indenteghyodiimagtQpposite direction to the direction of protrusion
of the corner portion 64 is exposed at the corner portion 64. The edge
surface 68 is indenhednbuebbek-sivaad pbeaBoRalt heoffdLesur {@geshinge a
resin .62. Note that a material such as a resin could be provided to cover
the edge shirf semi@dndudhersisd andoainichieNis d nivientdoar APl Med s $bwn
11/ 08/ 2005 28 enbodi nent of the invention could be configured by using a
substrate for ia #eégi.cdAduct or device wherein the aperture portion of each
of the holes 16 or 46 of the substrate 10 or 40 of the first or second
enbodi nent coul d beNetesdwhtofthehysemiconductor chip" that is a structural

component of the present invention could be replaced by an
"electronic elel_nent," and electronic elements (either active
10 elements or passive elements) can be mounted on a substrate
to fabricate an electronic component, in a manner similar to
that of semiconductor chips. Examples of electronic components
fabricated by using such electronic elements include optical
elements, resistors, capacitors, coils, oscillators, filters,
15 temperature sensors, thermistors, varistors, variable

resistors, or fuses, by way of example.



5 the. cover 66. The material of the cover 66 could be a resin ?’E
such as copper. The cover 66 could be forned of the sane materllal-l/Qi% 200 5
i nterconnecting pattern (a conductive material such as copper), at the
sane tinme that the interconnecting pgttern is forned on the substrate for
the 10 sem conductor device. If the cover 66 is nade at the sanme tinme as
the interconnecting pattern, there is no need to increase the nunber of
fabri cati ofhat éﬁs‘:laAlﬂ?‘briﬁatl vely, the cover 66 could be provi ded on t he

surface onjthe O‘Q%&%tiélggcoa Qﬂé&guctd}tﬁé‘ggﬁrfégﬁﬂga%{, her

alternatlvely, a lrqui terra oure 2 hol es

16 or 46 thena &eiohdidtr MRS lerblita LM ARLOD f%lwe@-‘rgﬁf"cfmﬁts

different fromthe col or he substra or t e 'sen con tor eV| ce,

the col or d;mmme vee B sMipdd E@tti&i%hpéeﬁs ﬁﬂéfgéeh i@ JrQlaen ofjtﬁe %1&6 I'n
other words, the holes 16 or 46 can be identified 20 by the color of the

cover 66. ssipecanpiredhon em 1bterbedforapbriddn @fiaHe Hh@@ﬁaﬁ@@ citibbNgrehknes L,
L" and L2, this can be used to mark the cutting. If the substrate for a

seni condudherhaley ipositionegc onrsdde edgewiof onichofStlenbiodt steqted sutthgd assrd resi n
is provided over the 25 surface on which the covers 66 are provided, the
resin wi | lthabis o kancdtrlastt he hol es 16 or 46 and thus there will be no
seepage to the opposite side. 11/08/2005 29 Al other details that were
described with reference to the first and second enbodi nents can be

applied tg this

PP % The substrate for a semiconductor device as defined in claim 1,
10 wherein the plurality of holes are formed on parts of the side edges
of one of the line-shaped cutting areas that is to be cut last, when the parts

are to be cut earlier than the intersection portion.

3. The substrate for a semiconductor device as defined in claim 1,
15 wherein the plurality of holes are formed on parts of the side edges
~ of one of the line-shaped cutting areas that is to be cut last, when the parts

are to be cut after the intersection portion.

4. The substrate for a semiconductor device as defined in any one of

20 claims 1 to 3,
wherein the spacing between two of the holes formed on both of the
side edges of one of the line-shaped cutting areas that is to be cut last is less

than the thickness of a cutting portion of a cutting tool.

25 5. A substrate for a semiconductor device, having a mounting
region for a semiconductor chip, wherein at least one hole is formed at a

position where cutting lines intersect; and



enbodi nent. A not ebook-sized personal conmputer 100 having a 5
sem conduct or device to which this invention is applied is shovarl/iQ]8#i2(9.05
14. Note that the "sem conductor chip" that is a structural conponent of
the present invention could be replated by an "electronic elenent,” and

el ectronic elenents (either active 10 el enents or passive elenents) can be
mounted on a Subgifepbs tHeOhélgtHds%ﬁ{ &ufd ngﬁ&?'tﬁaf:gm&zﬁrﬁ a leQvdt, MRNNer
simlar to .that of sem conductor chips. anpl es of el ect Foni ¢ conponent s
fabricated by using such electronic elenents include optical elenents,
resistors, capacitors, coils, oscillators, filters, 15 tenperature sensors,
therni storg, varTheeubstrass (A Semi®pldatQrdevibe £4/868nedn VRYmMOS, exanpl e.
11/ 08/ 2005 30 What is clainmed is: 1. A substrate for a sem conductor

devi ce, havi ng awhereihimgintegiommecfiap pattahiic gaeHed 0indhi p, wherein a
plurality of holes . are fornmed at a position where |ine-shaped cutting
areas int er sect ,wherdinoftheacover ishefohmeds df shpersamposehteriabnas the
intersection portion of the |ine-shaped cutting areas, the holes

posi t i onedngercengectaygpatisinone of the |ine-shaped cutting areas that is
to be cut last. 2. The substrate for a sem conductor device as defined in
claim1, 10 wherein the plurality of holes are forned on parts of the side

edges of Lone of, t he. Iige-sha ed cutting eas that is to be cut l|ast, when
the parts are tbSHBicopfugior chip moppting substrateeuePHSiYHr t i on. -

a substrate of a material that can be cut into separate pieces, in
10 which is formed at least one hole at an intersection portion between cutting
lines for separating the substrate into a plurality of individual products;
and
a plurality of semiconductor chips which are mouﬁted on the

substrate, the semiconductor chips sealed in by resin.

15
8. The semiconductor chip mounting substrate as defined in claim 7,
wherein the resin fills the hole. |
9. The semiconductor chip mounting substrate as defined in claim 7 or
20 8,
wherein the substrate for semiconductor device as defined in any
one of claims 1 to 6 is used as the substrate.
10. The semiconductor chip mounting substrate as defined in claim 7,
5 wherein the substrate for semiconductor device as defined in claim 5

or 6 1s used as the substrate; and

wherein the resin is provided on a surface of the substrate for



3. The substrate for a sem conductor device as defined in claiml1, 15
wherein the plurality of holes are formed on parts of the side ddge@8/&005
one of the line-shaped cutting areas that is to be cut last, when the parts
are to be cut after the intersection3portion. 4. The substrate for a

sem conductor device as defined in any one of 20 clains 1 to 3, wherein

t he spacin of the ho formed on both of the side edges of
one of the%?ﬁéﬁg aﬁé%\ﬁ%‘l%? Pﬂdﬂéﬁchggetcﬂ‘é‘f’r 1SPROSI & - cut last is less than
the thickness of a cutting portion of a cutting tool. 35 5. A substrate for

a sem conductor device, having a nounting region for a sem conductor chip,

wherei n at 1l east AQRe, #28h&udSr HRGIE -_position where cutting |ines
intersect; and 11/ 08/12005 3 rmhere?ﬂﬁ#ﬁgs%gl e has an aperture portion that

is closed by a CQ\é@ﬁliC&ldﬁ@@@r&ﬁ9§trate for a sem conductor device as
defined in claim5, wherein an interconnecting pattern is fornmed; and 5

wherei 5 the coves substiate®d whichkheSaumRicoRHAEIR! cHAP i hEountRHSA P WIGER] NI
pattern. 7. A sem conductor chip nounting substrate conprising: a substrate

of a mat erisdbrmedtbycartthe apirtiathogaenditigtephades, in 10 which is forned
at |l east one hole at an intersection portion between cutting |ines for
separating the swesst fatsealingdha sphnicaiductonthipndi vi dual products; and a
plurality of sem conductor chips which are nmounted on the substrate, the
seni conduct or chvhereinathed spmi¢ondustom devive has an outer shape having a

corner portion; and
10 wherein a part of the substrate is indented further inward than an

edge surface of the resin at the corner portion.

12. The semiconductor device as defined in claim 11,
wherein the substrate at the corner portion forms a shape that is
15 indented in the opposite direction from the direction in which the corner
portion protrudes, and thus an edge surface of the substrate is indented

further inward than the edge surface of the resin.

13. The semiconductor device as defined in claim 11,
20 wherein the formation of a thinner portion in the substrate at the
_corner portion ensures that a surface of the thinner portion of the substrate

is indented further inward than the edge surface of the resin.

14, The semiconductor device as defined in any one of claims 11 to 13,
25 wherein the part of the substrate that is indented further inward
than the edge surface of the resin at the corner portion is covered by the

resin.



8. The sem conductor chip nmounting substrate as defined in claim.7
wherein the resin fills the hole. 9. The sem conductor chip rmur;l-t]i/n%8/2005

substrate as defined in claim7 or 20 8, wherein the substrate for

sem conductor device as defined in any one of clains 1 to 6 is used as the
substrate. 10. The sem conductor chip nounting substrate as defined in
claim?7, 15 wherein the substrate for sem conductor device as defined in
claim5 or 6 is used as the substrate; and wherein the resin is provided

on & surfags, of g SHIBhAIRef ByRLAAUANAR F2AETLLORAYS O Y8 ice on

whi ch the cover is provided. 1 sem conductor “devi ce"conprisi'ng’ a

sem conduct or chixherSind aSebadr & §rotidil 6P e 1.C 0] i
nounted and which is formed by ?Jtti ng aparHté g lar ggwms??ﬁfgee?l éﬁg resin

for seali ngubdteakeand eiidvsdiar agdi p; wWherein the sem conduct or device has an
outer shape having a corner portion; and 10 wherein a part of the

substrdte i s i ndwheesnftlet pert ofivlee GubbBrat@thaedgendsrfedCRuher Rewhedi N at
the corner portion. 12. The sem conductor device as defined in claim 11,

wher ei n t Hdagutdst edgessirfadchef thermesin fostpiosadf orns a shape that is 15
indented in the opposite direction fromthe direction in which the corner

portion protrudes, and thus an edge surface of the substrate is indented

further iriv(\)@rd tjran t he. edge surface of the resin.
: circutt board on which is mounted the semiconductor device as

defined in any one of claims 11 to 15.

10

17. Electronic equipment provided with the semiconductor device as

defined in any one of claims 11 to 15.

18. A method of fabricating a semiconductor device, the method
15  comprising:
a first step of mounting a plura]ity of semiconductor chips on a
- substrate on which is formed at least one hole at a position where cutting
lines intersect, then sealing the plurality of semiconductor chips with resin;
and
20 a second step of cutting the substrate and the resin into individual

products along the cutting lines, through at least part of the hole.

19. The method of fabricating a semiconductor device as defined in
claim 18,
5 wherein the resin fills the hole in the first step.

20. The method of fabricating a semiconductor device as defined in



13. The sem conductor device as defined in claim211l, 20 wherein the
formation of a thinner portion in the substrate at the corner PBorA@08A2005
ensures that a surface of the thinner portion of the substrate is indented
further inward than the edge surface3bf the resin. M The seni conductor
device as defined in any one of clains 11 to 13, 25 wherein the part of the
substrate that {s indented further inward than the edge surface of the
resin at tﬁenclzlo* er portion is covered by the resin. 11/08/ 2005 33 15. The

' d d - i,ned | f_clali ., Wherei
Cover 15 pr ovi del "ot e HERNGISE B Mo Rib8Ei ¢ and che
resin; and wher ebReldif PabYeols LRRIIUPEL I HRholS RS bE sl LBy

innard than the edge surface o he resin is expose ClTCui
on which igndgounted the sem conductor device as defined in any one of
claims 11 to 15. 10 17. El ectronic equipnment provided with the

sem comduct or devhé&Ri@sflowedf ARE +eRiRMtOMheOChole) AudThel khbOfidst: stk id
nmet hod of fabricating a sem conductor device, the nethod 15 conprising: a

first stepprebentudiiy tige eovierural ity of sem conductor chips on a substrate
on which is fornmed at |east one hole at a position where cutting |ines
intersect, then sealing the plurality of sem conductor chips with resin;
and 20 a second step of cutting the substrate and the resin into
i ndi vi dual2l. The method of fabricating a semiconductor device as defined in

claim 20, further comprising a step of forming an interconnecting pattern in

10  the substrate, before the first step;
wherein the cover is formed during the step of forming the

interconnecting pattern.

22, The method of fabricating a semiconductor device as defined in any
15 one of claims 18 to 21,
wherein one of the holes is formed at the position where the cutting
lines intersect; and
wherein the substrate and the resin are cut through an inner side of

the hole in the seeond step.

20
- 23. The method of fabricating a semiconductor device as defined in any
one of claims 18 to 21,
wherein a plurality of the holes are formed at the position where the
cutting lines intersect;
5 wherein the plurality of holes are positioned on edges of one of the

cutting lines that is to be cut last, at the position where the cutting lines

intersect; and



products along the cutting |lines, through at |east part of the hol/e.gnlig.
The nmet hod of fabricating a sem conductor device as defined in 1o /0 &/ 28 05
,5 wherein the resin fills the hole i,p the first step. 20. The nethod of .
fabricating a sem conductor device as defined in 11/08/ 2005 34 cl ai m 18,
wherein at |east one of the holes is forned in the substrate; wherein a
cover is provide 0l gck I ore the first step; and 5 wherein
fl ow of the resi ﬂrh}eg?gl ?%esﬁi%eme'&%u%?dngﬁ T heSP at“rsetc%tt Olugﬁ ﬂ&@&gﬁ?‘é‘a Oﬁy t he
cover. 21. tﬂ@ﬁoy‘g@tjﬁqﬁeggc&ﬁpgé@@ti ng a sem conductor device as defined in
claim 20, further conprising a step of formng an interconnecting pattern
in 10 the substrate, before the first step; wherein the cover is forned
during the step of formng the interconnecting pattern. 22. The net hod of
fabricatingda seftheandilddiof Rbiriating defdARANIUCEY detiee 0AE dRiinehais 18
to 21, wherein one of the holes is forned at the position where the cutting
| i nes bnt eclasnt23, and wherein the substrate and the resin are cut through an
inner side of the hole in the second step. 20 23. The met hod of
fabricating a sevhewenibéesubdbaie andsthdafesitedrd sutiby a anginf tool hiawingl8 to
21, :

a thickness that is greater than the spacing between one of the holes formed

on an edge of the cutting line that is to be cut last and another of the holes
formed on another edge of the cutting line.

10



wherein a plurality of the holes are forned at the position where fh
cutting lines intersect; <5 wherein the plurality of holes are &%£Q§63@@5
on edges of one of the cutting lines that is to be cut last, at the
position where the cutting lines .intersect; and 11/08/ 2005 35 wherein the
substrate and the resin are cut thro %h part of each of the holes in the
second step. 24. The nethod of fabricating a sem conductor device as
defined in R %%%Ln123, wherein the substrate and the resin are cut by a
cutting tool % g a thickness that is greater than the spaci ng between
one of the holes fornmed on an edge of the cutting line that is to be cut

| ast and anot her of the holes fornmed on another edge of the cutting |ine.

10  Abst r actubsire r e ﬁsmlwt@wd&%?e DSgmisondister oRhik: t Mpurting

Mounting  SUBFHJARE séﬁféoﬁaﬂ%?t vu&ﬁhﬁ%éﬂ%d@%@rﬁﬂ&?h‘hb%&'m Ther eof
And 5 Gicuit Board, Together Wth El ectronic Equi pment A substrate (10)

for a seri cdbiguitBoardidngetherVithBlectroniccEquipaienthi ch can be machi ned and
cut. The substrate (10) has a plurality of sem conductor-chip nounting
regions (12), and there is at least a hole (16) at a position intersecting
10 cutting |A setsstifate (10)tfor Bosdniicorgiubisi Havice iisihtade ¢of matdrial whioh ganewes.

machined and cut. The substrate (10) has a plurality of semiconductor-chip
mounting regions (12), and there is at least a hole (16) at a position intersecting
10  cutting lines for cutting the substrate into a plurality of pieces.

Fig 1



